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A. Design -

The cable is constructed of 3 insulated high strength 24 gauge copper all oy
wires PFN's M27500-24TN3S06 & M22759/11-24-9 (Single wire #24, stranded white) &
M22759/ 11-24-96 (Single wire #24, stranded, white wblue). Attachnent to the
TMG i s achi eved by whipstitching the cables, limting relative notion between
the cable and the TMG to resist abrasion to the extent possible. Two additional
24AWG wires are used that solder to the switch. This wire is soft copper to
allow for soldering to switch term nals.

The effective heater dianmeter is 0.5 inches. The heater elenent assenbly is a
waf er configuration with the heater elenent grid sandwi ched between Kapton
film The wafer is held together with acrylic adhesive. 30 AWG high strength
copper alloy wire (conplies with ML-W22759)is tack welded to the el ement grid.

The connectors are LEMO series K connectors which are environmental connectors
with triple wall construction to provide water and dust resistance. The LEMO
connectors utilize a "Quick Lock" feature that assures connection when the | ock
is engaged. The |ocking nechanismis protected by a rugged outer shell
elimnating accidental disconnections and damage to the | ocki ng mechani sm
cable, or contacts. The connectors have a contact arrangenment of five pins and
are nmechanically keyed with an alignment key on the shell which prevents errors
in alignment. The contact terminations are crinps, performed per NHB 5300. 4

3(H).

A crafted netal collet type strain relief is provided to secure the cable around
its circunference, preventing acci dental danage to the connection if the cable
is stressed. In addition, a shrink tubing strain relief is placed over the end
of the LEMO connector at the junction of the cable to the connector to provide
additional strain relief. The connectors neet the electrical requirenents for
both voltage and current derating per M L-STD 975.

B. Test -
Accept ance:
See | nspection.

PDA:

The connectors undergo 100% vi sual inspection when received fromthe vendor.
Crinp and solder joints are visually inspected by Government Quality Assurance
I nspectors when fabricated. |In addition, the cable assenblies are visually
inspected and el ectrical continuity, insulation verification, and electrical
bond testing are perforned during PDA

Certification:

The system was successfully tested (manned) during certification testing to
duplicate operational usage (Ref. Certification Test Report for the 12V Phase
VI dove TMG (ILC Doc. 0111-712701). The followi ng usage reflecting
requirements of significance to the TMG was docunmented during certification
testing. The S/ AD applies 229 hours in certification while the actual indicates
157 hours toward the Phase VI, 12-volt TMG in the Hamilton Sundstrand Linited
Life Itens list (EMJL-19-001).

Requi renent s S/ AD

Act ual
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Fi nger FI exi on/ Ext ensi on 45142 31096
Wi st Fl exi on/ Ext ensi on 12646 9568
Wi st Adduction/ Abducti on 17104 11960
Wist Rotation 20112 14144
El ectrical Connector 150 174
ORU TMS I nstal | ati on/ Renoval 49 38

El ectrical verification tests conducted at each of seven Interim Test Points
determ ned that the cable was functional throughout certification testing.

C. Inspection -

The connectors undergo 100% vi sual inspection when received fromthe vendor. In
addition, the cable assenblies are visually inspected and el ectrical continuity,
insulation verification and electrical bond testing are perfornmed during PDA

D. Failure History -
| - EMJ- 106- AOO8 (8/24/00) - dove heater wire found pulled out of left little
finger in 3 Volt TMG during PDA functional testing. Tracked by J-EMJ 106- A004.

J- EMJ- 106- A004 (7/31/00) - Right 3-Volt TMG heater circuit failed continuity
during STS-106 pre-flight testing. A load greater than 2.8 Ibs. was inparted to
a single wire, which subsequently failed at the crinp. TMGinstallation &
removal requires unavoi dabl e inversion and nmanipul ati ons of TM5 and this
failure only occurs during this tine. failure is inherent in design and not
likely to occur during Cass | use. Pre-flight screens exist to detect heat
anonal i es. Product enhancenent recommended for |ong term solution.

J- EMJ- 106- A0O06 (10/5/00) - DC resistance fluctuated high during TMG (12V) heater
circuit test. Electrical bond degraded between fuse endcap and el enent while
sol dering harness lead wire to fuse. ECO 002-0359 adds al um num heat sink.

| - EMJ 106--010 (7/7/00) - Left index finger inoperative. Mst probably caused
by repeated flexing of heater wire in fixed position. Cccurs only during TMG
installation or removal. ECO 002-0341 nodifies work instructions. CCBD H7115
adds resistance test to FEMJ R 001. Screened prior to EVA

J- EMJ- 106- FOO2 (1/18/01) - During STS-97 post-flight testing, glove failed
heater continuity test. Investigation reveal ed broken fuse el enent and broken
wire in TMG harness. Long termcorrective action to nake gl ove heater system
nore robust has been proposed.

E. G ound Turnaround -
Pre flight heater functional test and heater circuit quantitative resistance
test.

F. Operational Use -

1. Crew Response -

Pre- EVAl Post EVA: Troubl eshoot problem |f unsuccessful, use alternate
gloves. If no alternate gloves are avail able, EMJ no-go for EVA

EVA - If loss of fingertip heating occurs in one glove, terminate EVA. |If loss
of fingertip heating occurs in both gloves, turn off power frombattery,
ternminate EVA
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2. Special Training -
None.

3. Operational Considerations -
Not Appl i cabl e.
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